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Objective of the invention 
Industrial application field 

Prior art 

Typically, conventional devices for luanufacturing 
.e..conductcrs (e.,.. CVD device and etchin, devices,, which 
involve conducting a t.eat^ent allo„in, specific reac vr ^ases 
Inner lH • suh.trate. are confined in sue! a 

Manner that the treatment of for-ing a CVD fll„ or etchino 

an':^:'' T " '° ^. -nau'cted in 

an a.b.ent-pre=sure atmosphere or reduced-pressure atmosphere 

Problems to be solved by the invention 

AS described above, according to conventional devices tor 

pressure at^o^!. ' ^ ^^""^^^"^-^"^ wafer) in an ambient- 

pressure atxnosphere or reduced-pressure at..osphere. However it 
has been desired that l-he * • «ver, xc 

a that the f rlm-f ormmg speed and throughput of 
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th=se. device, for manufacturing s=,„iconductors can b. improved 
Furthermora. in particular, when tha treatment is conducted in 'a 
reducad-pr^s^ura atmosphere and a lo„-boili„g-poi„t substrate 
filn. material is used, a large amount of this Icw-boiling-point 
substrate f il„ material is evaporated away, which is problematic 
The present invention offers a device for the manufacture of 

IrlTZ T°\ " above-mentioned 

problems, thereby allowing the film-fo^ing speed to be improved 
in comparison with that of conventional methods and preventing 
volatile substances (e.g., low-boiling-point substrate film 
materials) fr-om k«^„„ „„ ^ 



materials) from being evaporated away" 
Structure of the invention 
Means to solve the problems 



Specxfxcally, the present invention offers a device for the 
.manufacture of a semiconductor, wherein said device for 
manufacturing a semiconductor, which involves conducting a 
treatment allowing specific reactive gases to act on a to-be- 
treated substrate, is characterized by the fact of being equipped 
wxth a means of supplying the above-mentioned treatment gas^sT 
a pressurized manner. a«*es in 



Action 



The semiconductor-manufacturing device of the present 
invention with the above-mentioned structure is equipped with a 
means of supplying treatment gases in a pressuri.!! lanner, the 



treatment c.n be conducted by pressurizing the treat.an. 

and performing che treatment in a hiah nrL '"^^^'^'"^"'^ ^ases 

atmosphere Acco^rf^r, i , ^ high-pressure treatment-gas 

methods the trelt' T " conventional 

noas, the treatment pertaining to the present ir^^or,^- 
conducted at a higher speed in a higher denLT . 
atmosphere. ^ditionally, the use !f a h . 

.as atmosphere can aXso t'^^""^^"" 
--rials and the li.e from being evaporated a^:; '''"^ 



Application examples 



Next, the present invention, which car, k 
d.vice ^o. .pplictions. such .J^T,' , l^T ^" 

means of an a^,T,^^^^^-A encs, xs described by 

A to-be- treated substrate such = ■ 

<3.. is Place, in.... a c^J r ^ran ^^mI" I""^ 
"hich ie e<^ippe. , ^eatin, plate Z> TZ.tl2V' ' 

semiconductor wafer (31 . j., ' ' Heating the 

f, t "° * gas-diffusion Plata (m ,,u> v 

faces Che heating plate (4) . ' ' ' 

A diffusion-plate positioning device (6) i= 
above-mentioned gas diffusion plate (s' ln such a "° 
desired distance between the sLico„i!L« :::er ,7": T ' 

u n:r r:;:;-.:^ t^^-^^- ----"rt::;:rdi^:j- 
-e..., o^»ne-::t\itr iert?:ete::eV~ 

"^=ee gases to he discharged, .r :^':Z^ZZ of 
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gas-ajecting. slits (7) and waste-gas-discharging slits (8) are 
alternately installed. 

Moreover, a pressurizing device (10) comprising a plunger 
pump, bellows pump, diaphragm pump or the like is connected to 
the above-mentioned gas-ejecting slits (7) via a flow regulator 
(9). Also, an ozone-generating device (12), which generates 
ozone from oxygen fed from an oxygen -supplying device (li) , and a 
secondary gas-excitation device (14), which brings about the 
excitation of a secondary gas fed from a secondary gas-supplying 
device (13), are connected to the pressurizing device (lO) . 
Additionally, ozone-generating devices, which generate ozone by 
nieans of soundless discharge, corona discharge, glow discharge, 
and the like, can be used as the ozone-generating device (12) 

Meanwhile, the vaste-gas -discharging slits (8) are connected 
to the plant's exhaust-gas system or the like via the pressure 
regulator (15) and exhaust-gas neutralization device (le) 

Moreover, the heating plate (4) is equipped with a multiple 
number of pins (le) (e.g., three pieces), which are connected to 
the substrate positioning device (17, in such a manner that these 
pins (18) penetrate through the heating plate (4), thereby 
providing a configuration with which the semiconductor wafer (3) 
can be kept on these three pins (18) during loading and 
unloading. 

Additionally, the side of the chamber (2) is equipped with a 
gate mechanism (19) for loading and unloading, with a substrate- 
sending device (20) being installed next to the gate mechanism 
(X9) for the purpose of loading and unloading the semiconductor 
wafer (3) from the chamber (2). 
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se..IZ^l:,:r ^'''""l^^^^ conduced on a ' ^ 

etching device (x^ J h 2 I '^"'^^^ 

3 vzce (ij with the above-mentioned configuration 

specifically, che gate mechanism (19) ooe^f T'. 
semiconductor wafer (3) is ^ent to th. H . ^""^ 
the Chamber b. means of\t :h ^ a I! ^L^^r 

Additionally, the ga^ diffusion plate s s iLedTf" ."^ ' 
-ans Of the dif fusion-plate positioning d:^:: :^ slT.T 
suffxcient gap is formed between the helting plate (4^ ad 
gas diffusion plate (S) . ^"'^ ''^^ 

Next, the pins (I8) are raised by means of th^ u 
positioning device (17) so tha^ substrate 

K= »- ^ '^^^^ semiconductor wafer f^ii 

transferred -F-roim i-i,-, ^ -v-w.^. wdier {3) can 

Pins (le, -bstra«.se„di„g device ,20, onto the 

L =^-^^^-;-^->^«"^. the gate .echanis! 

aeo.. AC the same time, the oin« (i a\ 
means of the sub^^-r=.^-^ • • ^ lowered by 

= nne substrate positioning device (17) so that th^ 
semiconductor wafer (3) r,i= ^ ' so that the 

.a. .et_ ':Lian:.ir x^-ra^::: - ■ 

-Lw pxate positioning device (6) 
Next, an etching treatment is conducted in the foll^,.- 
manner. The semiconductor wafer (3) i. >, . T 

temperature by means of th. h ^ '° ""^^ specified 

r means ot the heating piate f41 m- ^-v. 

an ozc.e-=ontai„i„g oxygen gas supplLd by the o " ^ 

levice (12) ^nd an excited L.../ "^one -generating 

for example, by „eans of the plssuri" T^'"''^'*" " 

pressurizing device (10) , with the 
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se^xccnductor wafer (3). while ch. wa«e «s L l- k 
the wa«e-g..-dlscha.3. .lit. ,s, . ^ ^-charged from 

J^irthermore, the residual ozona in i->,. 

2-20 -bove-n.entioned specified level (e.g. 

2 20 atm) by means of the pressure regulator (is, as L' 
above mentioned exhaust gas is being discharged ^ 

Accordingly, with the etching device (i, of ^h 
exaniple, an etching treatment can ! application 

"--teatmenc can be conducted under a 
high-pressure atmosphere- such • «naer a 

u^der an o^one'dj:;.": , ^n'^^^^r"""" " ' ^^^^ 
-^hod.. Purthe^ore, a. a reLl. oTIZ^ LTIT 
atmosphere low K^-; i ■ using a high-pressure 

Ta '■°"-^°-^--^-P^-t substrate fil™ n,aterials (e ^ cr 

Ta. ITO, a-Si and, in particular, oxides thereof) ar' 
from being evaporated away. thereof, are prevented 

Moreover, according to the etching device (i) of 
application example, the pressurizing Lice (i ! 
downstream from the ozone-generating device (x. l^^''^ 
conventional ambient -pressure devices can be . ^^-^^ore, 
Side Of the pressurising device (loTce g o °" 
device (12,), thereby preventing the ' f " ' /"""^"^^^^^-ting 

ae.=rL:r r r;;:; -pucat^.. e=<a.pie 

«.ea„a oS the present invention being applicable for 
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use i/i etching devices. Howevei- -i-v,^ -. 

J ^ rtowever, the present- invention is not 

l«.ted to only this application a.a„pi.. r.r «a„pl.. the 

'""^ manufacture of s™i=onductors that 

^TIT^TTTT ° "^^^^^^""^ ^1 

to act on a to-be-treated substrata. 
Effects of tha invention 

for th! "^^'l'-'"^ t invention offers a device 

for the manufacture of a semiconductor, which allows the 

X conventional methods. Additionally volatiio =»k u 
such as low-boi 1 -ir,^ « ■ ^ . '^-^-^Y' volatile substances, 

J.OW fioiixng-poxnt substrate film materials 
from evaporating away. »>aterials, are prevented 

^£i^£-^Kglanatipn of th» 

Figure 1 Shows the configuration of an etching ^ ■ 
as an application e.a.ple of the present in.entoT ^^^^^ 

CI) Etching device 
(2) Chamber 

C3) Semiconductor wafer 
(4) Heating plate 

Gas diffusion plate 

Diffusion-plate positioning device 
Gas-ejecting slits 

Waste-gas-discharging slits 



(5) 

(6) 
(7) 

C5) 




(9) Flow regulator 

(10) Pressurizing device 

(11) oxygen-supplying device 

(12) Ozone generator 

(13) Secondary gas-supplying device 
C14) Secondary gas-excitation device 

(15) Pressure regulator 

(16) Exhaust-gas neutralization device 

(17) substrate positioning device 

(18) Pins 

(19) Gate mechanism 

(20) Substrate-sending device 
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Figure .1 
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Key: -a Exhaust gas 

' 9 positioning device 

^ Flow regulator 

10 Pressurizing device 

11 Oxygen-supplying device 

12 Ozone generator 

^4 S^H^""^ gas-supplying device 

15 ttZt ^""^ gas-excitation device 

15 Pressure regulatoir 

^^tt'^t^y^^ neutralization device 



17 Substrate positioning device 
20 substrate-sending device 



